2D aggregation and selective desorption of nanoparticle probes: a new method to probe DNA mismatches and damages.
A 2D colorimetric DNA sensor is reported based on the 2D aggregation of oligonucleotide-modified gold nanoparticle probes resulting from the molecular hybridization between these latest and their complementary single stranded DNA targets. To increase their mobility the nanoparticles are adsorbed on a fluid lipid bilayer, itself supported on a substrate. The hybridization between the target and the mobile nanoparticle probes creates links between the nanoparticles resulting in the formation of nanoparticle aggregates in the plane of the substrate. This aggregation is detected using a new method based on the selective desorption of non-aggregated nanoparticles. The addition of dextran sulfate induces the substitution of non-aggregated gold nanoparticles while aggregated ones are stable on the substrate. We show that this detection method is highly specific and allows the detection of DNA mismatches and damages.